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DETAILED ACTION 
Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-2, 5-6, 12-13, 15, 18, 21 and 22 are rejected under 35 U.S.C. 103(a) as 
being anticipated by Lee etal. (US Patent 6,404,712), in view of Koishi ef a/. (US Patent 
6,611,481). 

4. Regarding claims 1 and 12, Lee et al. disclose an apparatus and a method for 
recording data in an optical recording medium comprising steps of projecting a laser 
beam whose power level is modulated in accordance with a pulse train pattern including 
a pulse whose level is set to a level corresponding to a level of a recording power set to 
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be higher than a reproducing power and a pulse whose level is set to a level 
corresponding to a level of a bottom power set to be higher than the reproducing power 
onto a write-once optical recording medium to record a test signal in the optical 
recording medium, reproducing the test signal and determining an optimum level of the 
recording power based on the thus reproduced test signal {recording pulse-width 
modulated data, Col. 2, Lines 32-34; write-once CD, Col. 4, Lines 33-35; recording test 
data using varying power levels, Col. 3, Lines 2-9 and 20-26; detecting the optimal 
writing power while reproducing the test data and examining its quality, Col. 2, Lines 13- 
19; Fig. 8, steps 11 and 24), 

However, Lee et ai do not disclose but Koishi et al. do disclose determining an 
optimum level of the bottom power based on the thus reproduced test signal (Col. 6, 
Lines 39-42; increasing a bias power level by one unit if jitter is exceeds a reference 
value, correcting a write power by increasing a bias power level, Col. 14, Lines 41-48 
and 62-67; Fig. 5, steps 54 and 56). 

Therefore it would have been obvious to one ordinarily skilled in the art at the 
time of the invention to supplement the teachings of Koishi et ai by determining an 
optimum level of the bottom power based on the thus reproduced signal, in order to 
optimize a bottom power level since the bottom power is a component of the writing 
pulse and therefore contributes to an optimum recording. 

5. Regarding claim 18, Lee et al. disclose an optical recording medium comprising a 
substrate and at least one recording layer disposed on the substrate and being 
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constituted so that data are recorded by projecting a laser beam whose power is 
modulated in accordance with a pulse train pattern including at least pulses whose 
levels are set to levels corresponding to a recording power and a first bottom power 
onto the at least one recording layer to form a recording mark in the at least one 
recording layer, the optical recording medium being recorded with modulation pattern 
setting data for setting a pulse train pattern used for modulating a power of the laser 
beam, determining pulse train patterns by fixing the bottom power of the laser beam in 
accordance with the pulse train patterns to record test signals in the optical recording 
medium, reproducing the second test signals and determining the optimum level of the 
recording power based on the thus reproduced second test signals {recording pulse- 
width modulated data, Col. 2, Lines 32-34; write-once CD, Col. 4, Lines 33-35; 
recording test data using varying power levels, Col. 3, Lines 2-9 and 20-26; detecting 
the optinr)al writing power while reproducing the test data and examining its quality, Col. 
2, Lines 13-19; Fig. 8, steps 11 and 24). 

However, Lee et al, do not disclose said modulation pattern setting data are 
produced by determining pulse train patterns by fixing the recording power at a 
predetermined level and varying the level of the bottom power, modulating the power of 
the laser beam in accordance with the pulse train patterns to record first test signals in 
the optical recording medium, reproducing the first test signals and determining the 
optimum level of the bottom power based on the thus reproduced first test signals (Col. 
6, Lines 39-42; increasing a bias power level by one unit if jitter is exceeds a reference 
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value, correcting a write power by increasing a bias power level, Col. 14, Lines 41-48 
and 62-67; Fig. 5, steps 54 and 56). 

Therefore it would have been obvious to one ordinarily skilled in the art at the 
time of the invention to supplement the teachings of Koishi et al. by having said 
modulation pattern setting data are produced by determining pulse train patterns by 
fixing the recording power at a predetermined level and varying the level of the bottom 
power, modulating the power of the laser beam in accordance with the pulse train 
patterns to record first test signals in the optical recording medium, reproducing the first 
test signals and determining the optimum level of the bottom power based on the thus 
reproduced first test signals, in order to optimize a bottom power level since the bottom 
power is a component of the writing pulse and therefore contributes to an optimum 
recording. 

6. Regarding claims 2 and1 3, Lee et ai do not explicitly disclose but Koishi et al. do 
disclose determining pulse train pattern by fixing the recording power at a 
predetermined level -and varying the level of the bottom power, modulating the power of 
the laser beam in accordance with the pulse train patterns to record first test signals in 
the optical recording medium, reproducing the first test signals and determining the 
optimum level of the bottbm ppwer based on the thus reproduced first test signals 
{iteratively lowering or increasing a bias power level by one unit, measuring respective 
jitter and bit error rate and determining an optimum power level of the pulse, Col. 14, 
Lines 41 ^8 and 62-67; Col. 15, Lines 1 9-27). 
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Therefore it would have been obvious to one ordinarily skilled in the art at the 
time of the invention to supplement the teachings of Koishi et al, by determining pulse 
train pattern by fixing the recording power at a predetermined level and varying the level 
of the bottom power, modulating the power of the laser beam in accordance with the 
pulse train patterns to record first.test signals in the optical recording medium, 
reproducing the first test signals and determining the optimum level of the bottom power 
based on the thus reproduced first test signals, as disclosed by Koishi et al,, in order to 
optimize a bottom power level since the bottom power is a component of the writing 
pulse and therefore contributes to an optimum recording. 

7. Regarding claims 5 and 15, Lee et aL further disclose determining train pulse 
patterns by fixing the bottom power at the optimum level and varying the level of the 
recording power, modulating the power of the laser beam in accordance with the pulse 
train patterns to record second test signals in the optical recording medium, reproducing 
the second test signals and determining the optimum level of the recording power based 
on the thus reproduced second test signals {recording pulse-width modulated data, Col. 
2, Lines 32-34; write-once CD, Col. 4, Lines 33-35; recording test data using varying 
power levels, Col. 3, Lines'2-9 and 20-26; detecting the optimal writing power while 
reproducing the test data and examining its quality, Col. 2, Lines 13-19; Fig, 8, steps 1 1 
and 24). 
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8. Regarding claims 6 and 21 , Lee ef a/, further disclose the optimum level of the 
recording power is determined based on at least one of jitter and error rates of the 
reproduced second test signals {examining jitter characteristic in order to determine ttie 
optimal recording power, Col. 2, Lines 13-18). 



9. Claims 3, 4, 14 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lee et al. (US Patent 6,404,712), in view of Koishi et al. (US Patent 
6,61 1 ,481 ), as applied to claims 2, 1 3 and 1 8 above, further in view of Finkelstein et al. 
(US Patent 5, 185,733). 

Regarding claims 3, 4 and 14 and 20, the combined teachings of Lee et al. and 
Koishi etal. do not explicitly disclose but Finkelstein etal. do disclose the optimum level 
of the bottom power is determined as a level of the bottom power when the amplitude of 
the reproduced first test signal becomes maximum {setting laser power level for which 
the readback signal amplitude is maximal, Col. 9, Lines 59-61). 

Therefore it would have been obvious to one ordinarily skilled in the art at the 
time of the invention to supplement the combined teachings of Lee et al. and 
Koishi etal. and determine the optimum level of the bottom power as a level of the 
bottom power when the amplitude of the reproduced first test signal becomes 
maximum, as disclosed by Finkelstein ef a/., since using the laser power level 
represented by the maxirriuriri signal amplitude provides an optimum recording laser 
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power level for ensuring precise and faithful digital recording, as further disclosed by 
Finkelstein etal. (Col. 5, Lines 14-19). 

10. Claims 7-8, 16-17 and 22-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lee et al. (US Patent 6,404,712), in view of Koishi et al, (US Patent 
6,61 1 ,481), as applied to claims 2, 13 and 18 above, further in view of Takada et al, (US 
Patent 5,818,808). 

1 1 . Regarding claims 7, 16, 22 Lee et ai disclose the modulation pattern setting data 
are produced by determining pulse train patterns by fixing the level of the bottom power, 
varying the level of the recording power modulating the power of the laser beam in 
accordance with the pulse train patterns to record second test signals in the optical 
recording medium, reproducing the second test signals, and tentatively determining the 
optimum level of the recording power based on the thus reproduced second test signals 
{recording test data using a range of varying writing powers, Col. 3, Lines 2-9 and 20- 
27; Fig. 8, steps 1 1 and 24). 

However Lee et al, do not explicitly disclose but Koishi et al. do disclose 
determining pulse train patterns by fixing the recording power at the tentatively 
determined optimum level and varying the level of the bottom power, modulating the 
power of the laser beam in accordance with the pulse train patterns to record first test 
signals in the optical recording medium, reproducing the first test signals and 
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determining the optimum level of the bottom power based on the thus reproduced first 
test signals {iteratively lowering or increasing a bias power level by one unit, measuring 
respective jitter and bit error rate and determining an optimum power level of the pulse, 
CoL 14, Lines 41-48 and 62-67; Col. 15, Lines 19-27; Fig. 5 and Fig. 4(a)). 

Therefore it would have been obvious to one ordinarily skilled in the art at the 
time of the invention to supplement the teachings of Koishi et al. by determining pulse 
train pattern by fixing the recording power at a predetermined level and varying the level 
of the bottom power, modulating the power of the laser beam in accordance with the 
pulse train patterns to record first test signals in the optical recording medium, 
reproducing the first test signals and determining the optimum level of the bottom power 
based on the thus reproduced first test signals, as disclosed by Koishi et al., in order to 
optimize a bottom power level since an off-duty pulse having a bottom power is a 
component of the writing pulse train and optimizing said bottom power will contribute to 
an optimum recording. 

Moreover, Lee et al. do not explicitly disclose but Takada et al. do disclose fixing 
the level of the bottom power at a level substantially equal to the level of the 
reproducing power {bias power level witlnin a 0.5 mW range of the reproducing power 
level, Col. 12, Lines 59-60; bias power level remained constant at 8 mW, while writing 
power level varied between 14 and 15 mW, Col. 28, Lines 2-4; Col, 29, Lines 1-2; see 
Table 1). 

Therefore it would have been obvious to one ordinarily skilled in the art at the 
time of the invention to supplement the combined teachings of Lee et al. and Koishi et 
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a/, by fixing the level of the bottom power at a level substantially equal to the level of the 
reproducing power, since it is common practice in the art to have a bias power level that 
is substantially equal to a reproducing power level, and in order to evaluate a test signal 
solely based on recording power level variations. 

12. Regarding claim 17, Lee et al. further disclose the optimum level of the recording 
power is determined based on at least one of jitter and error rates of the reproduced 
second test signals {examining jitter characteristic in order to determine the optimal 
recording power, Col, 2, Lines 13-18). 

1 3. Regarding claim 23, Lee et al, further disclose the optimum level of the recording 
power is determined based on at least one of jitter and error rates of the reproduced 
second test signals {examining jitter characteristic in order to determine the optimal 
recording power, CoL 2, Lines 13-18). 

14. Regarding claim 8, Lee et al. further disclose the optimum level of the recording 
power is tentatively determined based on at least one of jitter and error rates of the 
reproduced second test signals {examining jitter characteristic in order to determine the 
optimal recording power, CoL 2, Lines 1 3-1 8; Fig. 8). 
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15. Claims 9 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lee et al. (US Patent 6,404,712), in view of Koishi et aL (US Patent 6,61 1 ,481 ), further 
in view of Hintz (US Patent 5,458,941). 

16. Regarding claims 9 and 19, the combined teachings of Lee et al, and Koishi et al, 
do not disclose but Hintz does disclose the optical recording medium further comprises 
a light transmission layer, and a first recording layer and a second recording layer 
formed between the substrate and the light transmission layer, and is constituted so that 
the at least two recording marks are formed by projecting the laser beam thereonto, 
thereby mixing an element contained in the first recording layer as a primary component 
and an element in the second recording layer as a primary component (Col. 4, Lines 6- 
11). 

Therefore it would have been obvious to one ordinarily skilled in the art at the 
time of the invention to supplement the combined teachings of Lee et a/, and Koishi et 
al. and have the optical recording medium further comprise a light transmission layer, 
and a first recording layer, and is constituted so that the at least two recording marks 
are formed by projecting the laser beam thereonto, thereby mixing an element 
contained in the second recording layer as a primary component, as disclosed by Hintz, 
in order to effectively record marks in a multilayer optical disk. 
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17. Claims 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lee etaL (US Patent 6,404,712), in viewof Koishi et aL (US Patent 6,611,481), as 
applied to claims 1 and 1 8 above, ixtSSu/i^^JS^^liS^^ further in view 
of Yasuda et aL (US 6,51 1 ,788). 

18. Regarding claim 10, the combined teachings of Lee et aL, Koishi et if jjBifilTiinjj 
do not disclose but Yasuda ef aL do disclose data are recorded in the optical recording 
medium by projecting a laser beam having a wavelength equal to or shorter than 450 
nm thereonto (Col. 4, Lines 14-18). 

Therefore it would have been obvious to one ordinarily skilled in the art at the 
time of the invention to modify the combined teachings of Lee et aL, Koishi et aL gBHf 
i^BB, by having data recorded in the optical recording medium by projecting a laser 
beam having a wavelength equal to or shorter than 450 nm, since it enables a larger 
recording capacity, as further disclosed by Yasuda ef aL (Col. 4, Lines 14-18). 

1 9. Regarding claim 1 1 , Yasuda ef aL disclose the data are recorded in the optical 
recording medium by employing an objective lens and a laser beam whose numerical 
aperture NA and wavelength A satisfy A/NA ^ 640 nm [thus NA/A ^ 1 .54], and projecting 
the laser beam onto the optical recording medium via the objective lens (NA/A > 1.20, 
Col. 9, Lines 41-42). * 

Therefore it would have been obvious to one ordinarily skilled in the art at the 
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time of the invention to modify the combined teachings of Lee et aL, Koishi et al. 
<g98S by having the data recorded in the optical recording medium by employing an 
objective lens and a laser beam whose numerical aperture NA and wavelength A satisfy 
A/NA < 640 nm, as disclosed by Yasuda et al., since in order to raise a recording density 
a NA/A ratio must be raised accordingly, as further disclosed by Yasuda et al, (Col. 10, 
Lines 6-7), 

Conclusion 



20. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Ichihara et aL (US Patent 6,187,406) disclose an optical disk comprising phase 
change material. 

Furumiya et aL (US Patent 6,791 ,926) disclose a method and device for finding 
conditions on recording pulse of an optical medium. 

Yasuda et al, (US Patent 6,221 ,455) disclose a multi-layer optical disc with 
increased recording capacity. 

Ueki etaL (US Patent 6,404,713) disclose a method and apparatus for optical 
recording wherein test signals are recorded to determine optimum recording 
parameters. 
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Hosoda et al. (US 2003/0228539) disclose a write-once including two recording 
layers wherein a stable amorphous state is reached by mixing components from each of 
the recording layers. 

21 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Minerva Rivero whose telephone number is (571) 272- 
7626. The examiner can normally be reached on Monday-Friday 9:00 am - 6:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wayne Young can be reached on (571 ) 272-7582. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct,uspto.gov. Should 




